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SUMMARY 

Problem 



Academic performance differences within equal ability groups 
have been correlated with the way students select and use differing 
information 'j^rocessing strategies. In fact, information processing 
or learning strategies may be more fundamental determinants of 
learning performances than actual abilities. Further,* tra idling in 
how to select and use more efficient techniques and strategies for 
selecting, storing, manipulating and outputting information should 
enhance, learning performance. Sources of information and strategies 
for processing informatio'h presently used by high and low ability 
students can be related to student performance, thus identifying 
strategies which can be used by thfe student to Improve his perform- 
ance. These validated 'information processing strategies can be 
used to help improve student performance in the Air Force training 
system. The initial requirement is based on the needs within the 
Advanced Iixstructlonal System to identify performance facilitating 
strategies. The strat.egies should enable improved gleaming perform- 
ance and transfer of training to the job situation.' 



Approach 
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This project has involved three bdsic steps: the identific. 
tion of* potentially effective and trainable learning strategies, 
the development^ of methods for teaching these strategies to students, 
and the assessment of the effectiveness of the strategies in the con- 
text of academic-like tasks. 

The identification of effective strategics has'^befen accomplished 
using information gathered from a review of the educational and 
psychological research literature .dealing with strategies, and from 
an ana,lysia.of respoiises to the specially developed Learning Strategy 
Inventory (see Dansereau, Long, McDonald/ & Actkinson, 1975.) The 
results, ofNresearch with the Inventory indicated that students could 
be profitably trained on four as^jects o:^ the learning prpcess: the 
identification of important, unfamiliar, and difficult material, the 
application of techniques for the comprehension and retention of this 
•identified material, the 'efficient retrieval of this information uti^er 
appropriate. circumstances, and the effective coping with internal and 
external di^actions while these other processes are being employed. 

After these four areas of needed improvement were identified 
specific strategies relating to each of these aspects were extrapo- 
lated from the ed'ucational and psychological literature. The process 
applying techniques for enhanced comprehension and retention was 
believed to be most critical, consequently three alternative compre- 
hension and retention techniques or strategies were extrapolated 



ip^raphtasing," question-answering, and the use visual imagery) * . 

Methods for training the strategies related to the four aspects 

of the learning pipocess were developed and cgjnbined in an integrated, 

ptptotypical training pragrain. 

^ . ... ^ V. • • 

As a basis for asses|feent of this program, three groups of students 
were given the strategy training program; the only, difference betj/een^ 
these groups was in the type of comprehension and retention^te^nitfue 
with which they were provided (paraphrase, question-answer, or itaages). 
A. fourth group (control) did not receive training, but ^s asked to . - 
respond to the dependei^t measures* 

Results . 



The results of this' study indicated^ that the training program 
dramatically improved long term tretentioit of academic-like material. 
On one dependent measure, the training groups t)erformed at a level 
that was tapproximately ^5% higher than that of the control group. ^ 
Minimal stratiJegy training showed significant ^results in long term 
retention, although no reliable differences were found in immediate 
testing. 

Conclusions 

Analysis of the results l^uggest that the maKimum effectivess 
of the connection techniques was not achieved with the short jtraining 
program used. The paraphrase an<i Images connection techniques train- 
ing should be further refined while the question-answer technique 
^should be dropped from future co'nsideration as, it ditf^not show superior 
results to the* other two techniques in any aspeo^t. ^ 

Ill summary, this pi^oj.ect ha§t proven to be very successful, an^ 
effective strategj/ training program has been created, modified, " and 
assessed. We feel this training program is sufficiently effective to ^ 
warrant immediate imple^n tuition. "* ' 
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•' PREFACE 1. 

' This .report documents- the development pid prelimi- 
nary assessifcent Jp-f a learning stisategy training program. 
Research was 'accomplished under Project 1121, Advanced 
Technology for. Air Force Tefihnical Training. /Dr. Marty 
R. Rockway was the Project Scientist, Dr/ Gerard Deignan 
was the Task Scientist uiitil 1 June 197/, and Dr. 
Rpnald Spangenberg was the Task Scientifst from 1 June 
,i9i74 to, the present. Research contained in thi^ report 
was conducted under, the provisions oi^ Contract Number 
F41609-74-CtQ013 with Texas Christiah 'University, ^ 
Institute for the Study of CognitxA^ Systems, Fort 
Worth, Texas, 76129. Dr. Donald Dansereau was the „ ' 
PrincJ-pal^investi^atqr. T^is res4arch is' based upon 
work reported under the present-^icontract F4i609-74-C- 
• 0()13 in AFHRLrTR-74-70^ Learning'^ Strategies: A Review 
•and- Synthesis on the Current piterature, and upon • 
previous work performe4 by the contractbt> under Contract 
Number F41609-73-C-0023. This previous work. resulted 
in the publication of AFHRL-TR-73-51(I) , F,acto;rs 
Related to Developing Instructional Information Sequences: 
Phase I, and AFHRL-TR-51(in, Factors Relating tb the 
Development of Optimal Instructional Information 
'Sequences. ^ , 

The contributions of Jcnovrledge and time made by ^ 
ntimerous individuals'^ in the local communities and ' 
academic environs impelled the development and successful 
completion of |hi^ research. Cooperation of Dr. James 
Baerwald, Psychology department, University of Texas 
at iirlington and Drs. Howard Clark and Larry Wi'sey - 
Texas- Wesleyan College in recj^uitment of student subjects 
was deeply appreciated. The- excellent combined 
coordinaiion aiid cooperation of the Texas Chifdstian 
University ps^^Chology Department Faculty, Dri I Virginia 

. Jarratt, Harris School of Nursing, Dr. Jo Jaiiies, School 
of Education, Dr. E. Tucker , Graduate Deah-R^ligion, 
and Dr. W. L. Reed, Dean of Undergraduate Religion 
in encouraging student participation played an important 

, role in completing this training program. j • 
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V INTRODUCTION 

• » . ^ * ■ * - , ' • 

In thrs section of the report we will dispuss the 
rationale of .the research |>rogram- by comparing teaching 
versus learning manipulations with regard to their ^ 
educational impact • Following thisydiscussion, we will 
present a brief overview of the i^esearch program. 
» ".■*>•"■ • 

' "^ Teaching Versus. Learning Manipulations' ^ 

Educational research and'' development efforts have 
been direfet^d al^iaost exQlusit^^ely atT the improvement of 
teaching^ - Thi^s relative neglect of the learning aspfect^ 
of education is probably unwarranted? egpecISily when 
dne considers the"' importance of ameliorating, the transfe^r 
of classroom knowledge and skills- to the job situation. 

Attempts at seeking^ improved teaching methods with- 
out consideration of leafner strategies have been plagued 
with difficulties. Fir^tir there seems to be very' little 
evidence for the. dif f ea^jgintial ief fectiveness of distinct 
metilods of instruction*^/ Dubin & Taveggia (1968) ^ in an 
extensive review of the ;i^ducatidnal literature> concluded 
that there is no difference among very distinct college 
teaching techniques as measured by student performance 
on final examinatiops. With regard to more specific 
teaching manipulations, Dansereau and others (1974) (a) , 
for example / reviewed the literature related to the 
effect of instructional Sequencing on comprehension and 
retention. According to. their review , even comparisons 
of random- versus logical , sequences pf programmed 
learning material reflect little or no- differences in 
subsequent performance. 

An exiclusive focus on teaching methods not only 
has the potential of being virtually ineffective but^ 
also may lead to ihadYertent reinforcement of inappror' 
priate and non-transferable learning strategies.^ For 
example, many approaches to teaching implicitly encourage 
rote m^emorization, a strategy which may inhibit the 
ftttegriition of information with other parts of the 
Vnemory system. A lack of integration can severely limit 
the facility with which such information is retrieved 
in contexts different from the Original learning 
situation. Such a strategy could substantially retard 
the transfer of knowledge to a job setting. 
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Education, by riot stressing learning strategies, may 
discourage students from developing and exploring new- 
strategies, afld in so^d^lng limit the students' aware- 
ness of their cognitive capabilities. This problem 
becomes critical when there is a mis-match betweeh a 
learner's strategy and his capabilities* ' Most of us 
know individuals Who spend inordinate amounts of time 
memorizing college or high school level materials and 
are still barely "getting ^by. " Such an individual's 
per§o,nal, , intellectual, and social development must 
certainly suffer from the pressures created by this 
typp of situation. . . 

0 In summary, exclusive emphasis on teaching methods 
may lead to ineffective instructional manipulations, may 
force students to develop non- transferable and inefficient 
strategies,'' may limit a student ' s , cognitive awareness, 
^nd may, consequently, extract a iarge^motional toll . / \ 
from the student. Clearly, educators and- researchers 
should. ;re-direct at least -some. of their efforts to the- 
development and training of appropriate learni;ig 
strategy skills. The experimenta:|. program to be 
gescribed in. this report is a step in this direction. 

'Before outlining the structure of the present 
program, we will provide, a brief overview of the basis 
Qf learning strategy development. While the focus on 
teaching met^iods stems dire^ctly from the behavioristic ^ 
influences that pervaded"" psychology up until the mid- 
i-950's, the potential for- improving learning arises 
from .the developments associated with cognitive psychology. 
As ^ppposed^o behaviorism, the cognitive approach 
emphasizes the role of^the organism's "covert" manipu- 
lations of the incoming stimuli in predicting responses. 
Since the early 1960's, the cognitive approach has 
replaced behaviorism as the dominant school of thought 
in experimental psychology. As is usually the case, 
applied research and development lags behind basic 
researcl\. Presently there is a large amount of information 
available from basic cognitive stupes that needs to be 
translated" in fej^ the educational domain. Much of this 
information relates to learning strategies, "when they are 
defined as methods of selecting, storing, manipulating, " 
managing, and outputting infdirmation. A previous report 
(Dansereau and others, 1974) has^ reviewed and synthesized 

■ J' ' . ■ / 
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the recent developments in the educational an,d psychos- 
logical literature potentially related to the creation 
4nd training of ^effective learning (strategiea. This ^ 
review and synthesis has provided a basis for the 
development of the research. ^ 

Structure of othe Research Program 

The present project has ideritif ied, potentially 
effective learning strategiesr developed methods of 
teaching these strategies to students, and assessed 
the effectiveness of the strategy training using 
academic-^li^e materials. The identification , of 
effective strategies was accomplished by using infor- 
matioir gathered fjRom the pr^viotasly citeci literature 
review and from an analysis of responses to ah extensive 
self -report inventory (Learning Strategy ^inventory) . < . 
This self -report invento^ whidh is described in 
Dans'^reau and others, 1975, was designed to examine 
potential strategies uncovered by ous* review of the 
research literature. 

Following identification ^f potential strategies, 
considerable effort was devoted to deveJLoping methods 
o:^ training students to utilize the identified strategies 
The first informal examination of these training methods 
took place in the context of a pilot study. Based on ^ ^ 
the findings of this pilot work, the.^ training materials 
and procedures were, modified and extended. ' The resulting 
training program was then assessed formally. 

DEVELOPMENT OF THE STRATEGY TRAINING PROGRAM 

*' - 

In this^ section of the report we will describe the 
strategies selected for training, the overall structure 
of th^ training program, the stimulus materials for each 
aspect, of the program^ a brief review of the pilot study, 
and the revisions in 'the stimuli an^ procedures that 
resulted from thih pilot work. ^ . . 

Strategies Selected for Training 

* .» 

Persons required tp learn material must be able to n 
identify the important, difficult, and unfOTiiliar portion; 
of the material, apply techniques appropriate to the 
comprehension and retention of this material, and subse- 
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quently retrxeve tha material unc!|^r appropriate circiim- 
Stances., Further/ if these processes are to flow 
efficiently , the individual must be ^able to ,cope with 
interftal and external distractions (that is, he must be 
able to concentrate) Repona«s to the Learning Strategy 
Invento3:y (see Dansereau and othdrs , 1975) and •anecdotal 
reports indicate that. Students could benefit from , train- 
ing on all four of the aspects mentioned above. Also# 
the pecent literature f^l^ted to strategies indicates 
that effective technigii^ for dealing with these aspects 
of learning do exist. T^erefoife these four processes 
ware inci^rporated intb a coherent, integrated strategy 
training program. The components of which will now be 
elaborated. / / 

Identification of- Important , Difficult , and Unfamiliar 
PortioA s of the^aterial , ^ 

Data from the Learning Strategy Inventory responses 
suggest that better students perceive themselves ^as 
reading more flexibly. That is, the presumably alter 
their reading rates depending on the importance, 
difficulty, and f^iiliarity of the material. In order 
to read or study flexibly, a student must first be able 
to accurately judge the importance, - difficulty, and 
familiarity of the material with which he is dealing. 
Accurate identification of those portions of ac&demic 
material that require more careful reading and/or 
studying should lead to more effective use of' study 
time. To aid the student in making these' decisions, 
a set of instructions and experiences orj producing and 
using "understanding" ratings were developed for use 
I in the training program. 

Carroll (1966), Danks (1969), and Schwartz, Sparkman, 
& Deese (1970) have used- "comprehensibility" or ^'undei;^ 
standing" ratings in a variety of approaches to reading , 
research. It can be concluded from these studies- that 
Uie Bubject-^produced^ "understanding" ratings are highly 
related to reading rateig^j/'xeadability as measured by 
word and- sentence counts, and comprehension as. measured 
by standard reading tests. It would seem ^hen that 
giving students experience in racing their "coitiprehen-^ 
sibility" or "under at andihg" of small segments of text 
would assist them in deciding which material requires 
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further reading or studying. A nine point self-report 
scale reflecting both degree -of understanding and 
, anticipated degree ot future recall was developed for 
this purpose. . " .. . 

T echniques Appropriate to the Comprehension: ^etQntXon 

of Informa tion ,^ ' 

— — ^ - - ■> » > 

The Learning Strategy Inventory result^ indicated 
that 'Students, especially poorer students, often bypass 
or memoriEe material that the^ have difficulty under- ■■ . 

"■'standing. On^ reason for this .ineffective approach to 
learning may be the-X«9k of effective strategies in the 
students' repfrtoiri^s . 'If so , -training ^students tp use , . • 
appropriate learning techniques should improve academic 
performance. .• T^iis .aspect of the training -.process has 
formed the cornerstone of our training program. 

Difficulties in comprehension and retention of 
„ academic material, probably -s'^em from' at > least two- sources. 
• First,- many student's . teiv|^ to receive infor^nation 
"ti passively and consequently do not actively integrate it 
into their existing cognitive structures (this integra- 
tion process is surely a prerequisite for "true" « . 
understanding). Second, many sti^dent^ apparently do 
not attempt to produce multiple memory representations ^ 
(that is, encodings") of the- same material in order to \ 
enliance retrieval (especially in contexts that differ V 
from the "original learning situation) . If these suppo- 
sitions are correct it seems reasonable to train ; students 
to actively encode information (that is, put it in a 
form that is compatible vjith their memory systems) % 
after a segment of material has been listened to or 
read.' ' 

.'^ . 

The active integration of infoi-iaation into an, 
iiidividual ' s cognitive structure has been considered 
in the basic educational and psychologic^al research 
literature under -the rubric of ma themagenic behavior. y 
The mathemagenis concept was created ^ Rothkopf 
(1966) and is literally interpreted as behaviors ' 
Which gfve birth to learning. This research that hSs » ^ 
« been done, in this' area has provided a basis for w 

developing the comprehension and retention techniques. . 
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used in the present program. Also contributing tp the 
development of these *t.echniques has been research. r 
resulting from recent emphasis in cognitive psychology 
on memory encoding (see Melton & Martin, 1972, for a 
sampling of this work) . The most direct contributions 
of this area have come from researph on mnemonic^ (for 
example, Bov/er, 1973) and visSial imagery (for- e^cample, . 
Paivio, 19.71) . Both of these bodies of research support 
the notion that multiple encodings are more effective 
£or sCibsequent retrieval than single en(^odings. ' « 

Three techniques were^^developed for the enhancement 
of comprehension and retention: the question-answer 
connection techhique, the paraphrase connection technique, 
and the image-ry connectioi^^^echniqye. Each of these 
three te*chniques and their associated training procedures 
will be discussed separately. . . ' 

-b ' ' ' ' ^ 

The . question - answer , connection technique w This 

technique evolves directly fr6m studies aases^i^g the ^ 
mathem^genic utility of qjaegtions inserted before/ after, ^ 
or within textual material. .'A large nvimber of investi- 
gations (for example, Frase, 1968; IJershberger & Terry, 
1964; Rothkopf & Bisbicos, 1967) have\shown that if 
stucteQts are given' a chance to review experi^nenter- 
genejrated questions it seems to facilitate cc^ptehension 
and retention, and that this enhancement is /greater when 
questions are placed - after the material to Tj^hich they 
refer. Further,' different types of questions apparently 
x^an have different effects: "high level" analysp.s and 
evaluation <^uestions seem to prompt mprq thorough study 
and cognitive reorga'hijMtion, while factual questions 
influence only attention to fac4^ (Hunkins, 1968). To 
date, research on t^a^e issues Ytas dealt exclusively 
with experimenter-g^[erated questions (primarily a teaching 
manipulation) . Why not train students to generate and 
answer their own "high* level" questions af'ter short ' 
^^egments df te^t (primarily a learning manipulation)? 
One aspect of the present training program is designed to 
do just that. ' ' 

The following steps for question-answer connectioT;i 
training were employed in the pilot study (subsequent ^ 
modifications of these steps were made for the formal 
assessment study,' see "Modifications of the Training 
Program for the Fo3cmal Study" section. 
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!• The subject was made aware of the gfeneral 
nature of the questions-answer technique ^ and t*e prior 
research supporting ' the effectiveness pf this technique 

2. To familiarize the student with the types df 
questions and answers we felt would be effective # he* 
wds given experience •in determining which parts of an 
•experimenter-generated question and answer corresponded 
to the portions of a paragraE>h from which the questioh 
and answer was constructed. Further, totvgive, the f 
student a framework for constructing his. ovm questions 
and c^nswers,^ he was exposed to a number of models of 
gtep-by-step ^constructions ofi questions and answers 
produced by the experimenters. , 

3. ' The student th^n went through a "Series of 
trials in which he read a paragraph, created his own ^ 
question and answer, which presumably captured the m^ain 
idea of the paragraph, and then chlecked/his question 
and answer aggiinst one generated by theV experimenterjs 
as^an example |Of a correct application* m the questijon- 
answer oonnect^fi^ technique. A large number of 
unrelated paragraphs varying in conteiftt and <;omprehensi 
bility were used in this exercise. - * 



4. In the next phase, v the studeni: encotintered *<^6 
related paragraphs in succession. was required to 
form a question and answer to the first paragraph, and 
where possible / 'expand and modify that question and^ 
Answer to include the material presented in the second 
pSi^ragraph. This practice on developing more complex 
and inclusive questions and answers' wa& again supported 
by Experimenter-generated feedback. T 

V . 5. in this section of the prograJjj the student 
wais again required to expand and modify questions land 
answers ta include later material. Rather than juat^^ 
pairs of related paragraphs the material in this^ phas^ 
consisted of multi -paragraph articles extracted 'fpom 
scientific ^anerican*. This tafek presumably most c|[Lo&ely 
approximated tasks facing the student in real-woi|ld 
academic situations. .J 

■lit 



The paraphrase connection technique . The develop- 
meat of this Jiechnique is supported hy the research of 
Baiman & Glass (1969,), Gay (1971), and Ausubel & 
Yousef f (1965) • Their findings indicate that experi- 
menter generated svanmary-like reviews and organizers 
enhance comprehension and retention,^ Again, analogous 
to our extrapolations from the questioning research, the 
notion pursued in the present program was the training 
of students - to produce their own summaries' in the form 
of pa^raphrases. The training steps involved \*ith the ^ 
paraphrase connefctjon technique are directly analogous 
to those describedyln conjunction with the question 
and answer technique. In fact, the same stimulus material 
was used in both cases. * » 

The imagery connection technique . Paivio (1969, - 
1971) and many others have reported that concrete T/erbal 
material and/oj: in^xuctions to form visual images lead 
to better performance (when .compared with appropriate 
control grou^)s) in tasks using serial lists, paired 
associates, and sfent:ences. One of the next steps in 
deteirmining the potential ^f imagery for enhancement^ 
of the academic learning process would be the extension 
of the "instructions to image" rfesearch into the domain 
of prose material beyond the leVel of the sentence. To^ 
make this step, extensive- training, not merely instrjjie^^ 
tions to image, is probably required. The arcpect of 
the present research progr^ under discussion has been 
designed to do this. ^ Again,' the steps in training are 
directly analogous to those outlined in the discus sic^ 
6f th^ question and answer technique, and the stimulus 
materials used are identical. The only difference is / 
that after reading a paragrajph the student is asked 
to draw or verbally describe the visual image hfe has 
created to capture the main ideas of the material. 
Feedback occurs in the form of experimentei^-generated 
drawings. . 

The three techn4.ques discussed: question-answer, 
P^'raphrase, and xmagery> comprise our attempts at \ ^ 
improving ' the gecond phase of the leading process : 
comprehension And retention of the identified materi-al. 
For 'the purgpses of the pilot and formal studies these 
techniques were taught separately to different groups ^f 
students and the resulting performances were' compared'. 
Jlowevfer, it is ..probably true that these techniques are 
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differentially effedtiye depending on the type of material 
the sjbudent is - dealing ' with (concrete material ma^y be 
most 'easily dealt with by the imagery technique, etc,). r 
Thus/ in future v?ork/' a student should probably be trained 
in all three .techniques and given guidelines on* when to 
-^ploy them. Further information on this issue will be 
presented in the discussion of the results of the fopnal 
assessment study. 

Techniques Appropriate tp the Retrieval - of Stored 
InformatJLon >^ ' 



The third phase of the learning' process that vje^ ' 
have identified as requiring . improvement is ''that of 
retrieval. ' Subjective reports from students and ^ 
studies demon str act inpg "tip of the tongue" behavior 
(Brpwn & 'McNeill/19B6) / and "feeling of knowing^* 
(Hart/ 1965) in'dicate that stored items are frequently 
available, but at least temporarily, not accessible. 
When an individual encounters such a sv^^ation he^may 
give up/ randomly search, or attempt to execute. a 
systematic retrieval strategy. It appears that students 
often opt for the^ first two alternatives rather than 
the' third. This 'is xinf ortunate in that systematic 
attempts at retrieval often lea(| to s^dcess. Ihihdsay 
Norm^ (1972) give' a brief example of h^w this approach 
works. In response to the query: "What were you doing 
on Monday afternoon ^in the third week of September two . 
years ago?" , Lindsay r€i Noman' s imaginary subject 
gradually homes in on the answer by breaking the query 
down into a rational sequence of sxibquestions that prove 
answerable by various mixtures of actual memories fnd 
logical reconstructions of what must have been^ ("TliLrd 
week' in September - thafe's j'ust after sunmier,) - that would 
be the iall term.*. . I think I had chemistry lab on Mondays. 
I remember he started off with the atomic table. «. ,etc. ") . 



instruction on how to undertake a systematic retrieval 
and from experience in actually Visaing such an approach 
in retrieving information that was pot immediately 
accessible. Therefo2;e,' a portion of the training program 
was designed 'tQ/ serve' these purposes. The instruction 
on retrieval strategies con sTrsted of discussions on ^ 
Wheri. to attempt Retrieval, what types of cues pr connec- 
tioiM could be e'f fectively used in retrieval (both 




could benefit from 
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incidental and organizational cues were described) ^ .and 
what steps should, be taken /during retrieval activity, i 
This last category consisted* of a description of the 
following, six steps. ' ^ * 

1.. When faced with information that is not 
iiiunediately accessible try to ;think of o'-Qier information 
whicH is logically or inqidentally connected to the 
target informa.tion. ^ • 

K ' ■ 

^ 2.^ On the basis of how much connected information, 
you can thxpJc of, and your general feelings about ^ 
whether you know the target material, make a decision 
as to whether to attempt retrieval or not. 

3. If you are going 'to attempt re}:rieval, use 

the connected information tb form subquestions which f- 
seem reasonable to you. 

4. As yovi answer some of the subquestions, use 
this information, if necessary, to develop new.siib- 

^ questions*. 

5. Continue- the above step until you either find 
the inform^tibn or feel that you ajfe run^ing out of new 
leads, in which case it may be time to stop. - 

% . 

6. After a vigorous, but unsuccessfilf, ef f prt to 
retrieve a piece of information, it is often useful to 
go on to something else and return to the effort later. 

The entire discussion - of retrieval was laced with 
ex^mp'les and anecdote^ i|i order to make the information 
concrete. Since retrieval training came prior to 
training on. the three connection techniques, frequent 
efforts were madg.to communicate to the students that 
^ retrieval could be facilitated by making certain thai: 
a large number of connections were attached to the 
material during learning. This hopefully set the* 
stage' for the svibsequent portions of the training 
program. ^ . 
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Following the presentation of strategy inf ormatio'.n , 
students' were- then asked to try to retrieve information 
on questions jthat presumably woulci be dif f igult to access 
(for example, "^When 'did the Cuban missle crisis occur?") • 
The student was asked to follow the procedures we had 
outlined and write down hi^ thoughts .during retrieval, ^ 
After his aptekpt he Wa^ given the verbal protdfeol of an 
imaginary student attempting the same retrieval in order 
for him to see, at least one systematic path to the target 
information. Three such experiences were included >n ^ 
,the^ pilot work^and four in the formal study, 

Experience in Coping , with Distractions During Learning 

The last phase of the .^learning .process that we .will 
deal with is really a meta-phase in that it contfibutes 
to or detracts from. effectiveness of \the other three 
phases; Responses to the Learning Strategy Inventory 
indicated that poorer students have substantial diffi- 
culties concentrating on academic materials.' Perhaps 
these students/, and many "good" students in addition, 
have not had tlfie opportunity £or coping effectively with 
distractions. During actual studying they may be too 
goal briented for such ^e^^lopment to take place. It 
is hypothesized that svibjecting students to gradually 
increasing external distraction while they are attempting 
to comprehend and retrieve academic materials^ may, assist 
them in developing strategies for blocking ou% such 
distractions. Further^ it il suggested that such 
strategies may be generallzable to internally produced 
distractions..' 

Three l^evels of auditorily presented distractions 
(loudness was maintained within the bounds o£ normal 
speech) increasing in variety and int^erest value were 
successively* imposed on students reading academic 
material (two Scientific American passages of 1,000 
and '500, words per distraction condit^-on in the pilot 
study). Since this experience occurred following the. > 
training on^ the three connection techniques (question- 
answer, imagery, and paraphrase), the students had the 
opportunii-y to practice their newly 'acquired skills in 
the context of a distraction task. It was expected 
that the active processing involved in forming 
connections would aid concentration (as opposed to ; ^ 
typical passive reading strategies) and would, there- 



•fore, furtlier demonstrfite to the student tlae utility ' 
of these connection techniques . . * , . 



. THe Filot Study - " / L 

\ An informal pilot, stufay Was conducted to -assess 
the procedures, instructions/ stimuli, and dependent * ' 
.measures ;deve loped in .coif junction with the strategy/ / 
training program. A substantial amount of .ijifoyma- 
tion relevant to pptential program modifications' 
was_ gained from" this study: In general, the overall ' . . 
reaction to strategy 'trainings, was very favorable and 
the criticisms raised were constridci;ive,> A bjrief ' ' ' 

description 6f the major .modi ficatibns that were - 
institutejd prior to the formal study will be prese^ited 
in the next .section. ' / ^ 

Modifications of the \Trainihg Program ' . v 

y for the Forrtial Study 

The following changes were implemented on the^ 
basis of the findings of the Pilo^. experimentatioj^ 

General . ' " ^ ' .'^^ ' ' ! ' 

The training, sessions were , sh9rtened and resequenced 
to ayoid differential degrees of fatigue and t>roaGtive^ 
inhibition. Also, the ^con^tiriuity of the instructions 
was impro\red (greater expression of * relationships^^ . ^ 
between parts of the program resulted from thifs smoothing) 
and more attention to motivating factors was provided. " * 

Connebtion Technique Training 

The students in the pilot study felt that cbixnect ion 
technique training was somewhat ambiguous and, was not 
reaching its potential level of effectiveness. Therefore, 
much effort went into revising the instructions an'd 
stimulus materials fpr this^ part of the program.- Generally, 
these revisions -involved. emphasizing the creation of 
unusual or bizarre connections arid the creation of- 
shorthand connections. The first direction was based \ 
on the results of the experimental literature on . 
mnemonic devices showing the facilitating effects of 
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' bizaifr^ness (Persensky ,& Senter, 1970) "and the assun^T 
Xtion that forming unusual connections would, be inqr^ 
i^njoyhble hence more^ motivating ^ than the creation of 
standard connections. The . second direction was 'based 
- on the reactibns of pilot subjects indicating' that 
•they fe^t the afct 'of fully writing out the cogm^cti^ns 
>was far too tjime constaniing. Finally # a. third modifica- 
involved greater emphasis on the ' 
cumulative connections. . The results of 



'^tion approach 



formation, of 

these modifidations will be described more ^horoughl^ 
in the 'liiethod^ section, of the'Forrttal study. 

Condentration Experience J J - ' ' 

. Post-treatOTent ratings pf the distractapility 
of the tapes usedsduring thi^ concentration experience 
indiipated that out a, prioril ordering of the distra,qtions 
Was r^ot entirely accurate. A replacement tape was 
crisate.d for one of the tapas in order to bring the . 
orderi'ng of distractions in line 'wit^j the subjective * 
experiences^ pf ^^the pilot subjects* In addition, it 
was decided to increase the yolvune on each of the 
tapes thre^ tWes during the course of the^p^r use 
(atgain, the volume was kept within the ;H)0\inds of normal 
speech) . . Tttis voliame increase was done to add even 
further ga?adati6n^ to £he levels of distraction .in^>^ 
order to provide .the student wi^h ev^ greater ogjpor- 
tunities for .adaptation''. Finally^ the. time constraint^ 
imposed on the fomal study forced the cbncentration ' 
experience tp b#^ reduced to one 1#00,0 word passage per ^ 
distraction condition * * 

Training Assessment Tests " v. 

The Tr:aining Assessment Test was expanded from / 
three to four 1,000 word passages. The fourth one was 
presented under moderate audit;pry distraction. Again, 
after reading all four passages the students were 
given 20 questions per passage' (80 total questions). 

- . <v ' 

Individual Difference Measures ^ ' 

^ In the fomal study a relatively large number of 
svibjects per condition were included in the experiment 
(approjcimately 22-^25) in order to^ allow for the assess- 
ment of individual differences in responsiveness to 
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the strategy train^^. A- self-report Jmagery Scale 
(Danser^au^ 1969), the Delta Vocabulary test (Deignan, 
1%73) and Rotter's Internal-External iHotter, 196^) 
• sc^ie were administered to the. ^subjects to provide a 
bas\s fo^fc; such an analysis. . ' * 

... ' ' • > • ■ • ' 

THE F0W1AL ASSESSMENT STUDY 

Th^ puirposes of the formal study were as^ follows. 

y<^. To determine If exjiosure to the protypical ' 
st|:a4:egy training program Wbuld result in better 
comprehension and retention of academic-like materials 
than that accomplished* by a np-treatment control group 

2. To determimeL if there would be differences' in 
performance associate wit^ the utilization of 'the 
three different connte^ctionltechniques (question-answer, 
paraphrase, and image iy) . " 

3. To determine* the ^ impact of individual differ- 
ences^on training. program effectiveness.. . 

Although many educators and researchers have 
Expressed the desirability of study skills training 
coulees, very few^ formal evaluations' of the effectiveneg 
^f such coursQs have been undertaken. Briggs, Tosig 
Mordly (1971) found that stu^y skill training led to 1 
significantly higher grade point average' (than a 
no- treatment control group) on the part of a group of 
"high risk" college students. Brown and others 
(1971) and Haslam & Brown (1968) found that Brdwn 
& Holtzman Survey ,of Study Habits and Attitudes scores 
increased as a function of participation in a study 
skills training program. 

The impact of these few notable exceptions is 
limited for a number of reasons. The context of these 
courses has usually been restricted to standard .^tudy 
techniques such as the. SQ3R method (Robinson, 1946). 
These techniques aire not derived from basic empirical 
findings. They focus qn one phase of ,the learning 
process, and they do not offer optional paths for ' 
students differing in cognitive ability and style. 
The prese;it prototype training program offers potential 
remediation of all the^bove mentioned deficiencies. 
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^ Due to the paucity of prior research in this area' 
no formal hypotheses were developed. It was expected , 
however r that the treatment groups would perform 
batter than the control group > especially on measures 
of long term retention. There were , however r ho a 
priori expectations of the ordering of performance 
between the three . connection technique treatment groups. 
All three techniques were derived from effective mani- 
pulations suggested by basic research, and no previous 
for^nal comparisons between^ the techniques have been 
published. In any case, it was anticipated that the 
effectiveness of these treatments w^uld interact- with 
the individual difference measures. 

Method y ' 

.One hundred undergraduates at Texas Christian 
University were recruited from General Psychology classes 
and the Harris School of Nursing to serve as svibjects 
in this experiment. The students were given experimental 
participation credit and were paid a fixed fee of $8.00 
each for their service^ . 

The subjects were randomly assigned to one of four 
groups (25 subjects, per group) . Three Of these groups 
were givj^n the training experiences described previously. 
The only difference between these three groups was in 
their connection technique training. One group received 
the question-answer tedhnique, another the paraphrase 
technique, afld the third the imagery technique. The 
fourth group r the no-treatment control .group r was given 
no formal training except that necessary to allow them 
to complete the dependent measures. Three members of 
the control group did liot complete all of the required 
dependent measures , so, members of each of the three 
treatment , groups were dropped randomly for balancing. 

The three treatment groups were trained and tested 
±n four sessions. The first session lasted approximately 

2 hours and 30 piinutes, the second session 2 hours and 
10 minutes; the third session 2 hours and the fourth 
session 50 minutes (a total of approximately 7 hours 
and 30 minutes). The control group's participation was 
limited to three sessions lasting 35 minutes, 2 hours # 
and 40 minutes, respectively' (a total of approximately 

3 hours and 15 minutes), * 
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^ The content ana seguenee of steps involved in 
admxnxstering the training ana testing components of 
tne program to the three treatment groups are illus- 
J^?'^®? Figure 1 , The^e step^ can be described , 
brxefly as follows. ^■ 




1. A general xntroduction to the nature of the » 
traxnxng program and the purposes of the -study was 
presented (3 minutes) . . , , " ^ ^'^'^ 

2. The Delta Vocabulary test was administered ~ # 
. (10 mxnutes, see Deignan, 1^73) ♦ ' ^ 

3. Instruction and practice on making "under- 
standing" judgments was provided (20 minutes) see 
Dansereau, l^tAj*- » « 

4. The students were then' given traxhing on "when 
apd how to systematically retrieve temporarily inaoces- 

?«5.f mat^rxal from'^memory (45 minutes*/ see Dansereau, 
1974) . " • , 

■ • 

.' . • ■ ■ , * ^ ■ . ■- 

5. The three treatment groups were separated for 
xnstruction on their connection techniques. The groups 
2^^^^-?^® identically as possible; each was given 
exactly the same sequence qf training steps. These 

.^^^ ^ iatroductio^ to the .connection 
technxque, (b) experxence in relating parts of an 
experxmenter generated connection to the original material 
, from whence at came, <c) experxence in following the 
step-by-step'constructionf of experimenter generated 
connectxons,{d> experience in forming. connections to 
xndependent paragraphs with experimenter developed 
conhections serving as. feedback, (e)^ instructions on " 
formxng Inemorable (unusual aii*d bizarre) connections, > 
^ (f) experience in forming memorable connections to , 

■ I ■ ■ .a ! • ■ , 

• ■'■Dansereau, D. F. "Understanding Material" 

Unpublished experimental papers. Institute for thW Study 
^y^^®™^ (ISCS), Texas Christian University, 
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iadopondarjit paragraphs (training to this point lasted 
ab©iat 60 minutee and^markQd tha end of the first 
62^pQriMQntal OQSsion) , (g) instructions on forming * 
©mEmlativQ aonneotions^ (h) Q>:periQnce oei foraging 
SEGMorablQ^ cmaulative connactions to pairs of related 
parag^raphs (i) instructions on forming "shorthajid" 
or abbreviated connections^ (3) experience in 
fVDrming memorable/ craiulativQ./ S^iorthand connectioi^ 
to pairs of related paragr,aphs, (k) in^jt^ctions on - ^ 
when to use the connections tdchnique (based on the 
"understanding" rating) /'and (1) experience in forming 
memor^le/ cumulative/ shorthand connections to a series^ 
of related paragraphs (1/000 word Soientifio Jtoierican 
article segments) while making Seci^ions concerning * 
when the technique should be employed. The total time ' 
for the connectidn trainirig was approximately 2 hours 
and 15 minutes (see^Dansereau et al/ 1975 for a presen-^* 
tation of the ^stimulua and testing material used in 
this training). 

6. Pollov^ing connection training / the three 
treatment * groups were brought together for the"* remainder 
of the program.. They were nex|^ given concentration 
experience in which they were" instructed to rdad/ rate 

I vmder standing) / and apply their conflection tqphnique 
to material in three 1/000 word passages (12 minutes 
per passage was allowed) # This processing was accom- 
panied by taped auditory distractions increasing in 
volvim^/ interest value/ and variability. Nine levels 
of .distraction^ were presented: each of three tapes 
varying in interest vaJjue and varia|Dility were 
presented at, three different volximes. After completing 
all three passages/ the subjects were given a 45 item 
test .composed of True^-False/ multiple-choice/ -fill in 
the blank/ and short answer questions. The total time^ 
involved in th^ concentration experience v/as approximately 
55 minutes and marked the end of the second experimental 
session (see Dansereau, 197 42). 

7. The subjects were then required to rea^d four/ 
1/000 word training assessment passages while making 



^DansereaU/ D. F. 
Unpublished experimenta 
University/ 1974. i ^ 




!pncentration Experience" 
papers/ JSCS/ Texas Christian 



J 




mdorstaading ratings and, whare appXiaabXa, appiyxng . 

thQis coxmeation tQchnigtie. (13. minutes per .passage was 
■ altoaa). last of these passages yas^ accompanied 

cby'a Hoderately ■ distracting tap© (wl«m© vms -not , 
V varied) . Total timo providQ| was .approjjjmate^ly 60 ^ , 

minutes ' (s^e Dansereau/ 1974 ) . ' ^ . ^ ' 

. e. After reading ''the fovir passages ^ the subjects 
responded to Eotter-Vs Internal-E2Cternal Scale (10 
roinutes) and a self-rqport Im^ery Scale (10 mnutes) . 
See Dansereau, 1969, Deignan, 1973, ahd Hotter, 1966 
for" copies of these scales. • ' j 

9. The apbjectg were then givej^ an 80-it^ia test 
•" (multiple choice, true-false, , fill in the blank, and ' 
s^hort answer questions) over the- four passages . read xn^ 
.Step*? (35 minutes v;^re provided) , see , Dansereau , 1974 . 
This marked -the end of the third experimental session., 

10, Five days after the third session, the subjects 
were given a set of essay questions over the four passaged 
read in Step 7 (40 minutes) . See Dansereau, 1974=> for 

■ a presentation of the test items. 

11. They v/ere then asked to «fill out an anonymous _ 
questionnaire (only their connection technique group 
affiliation was identified) reflecting their 'opinions 

on aspects of the training program (15 minutes). , This 
ended the fourth and final experimental session (see 
Appendix A) . , ^ 

The Control gr^up was given appropriately modified 
versions of Steps 1, 2, 3, 7, .8, 9, and 10.' ^During 
reading t^e control subjects were required^ to make 
"Understanding" ratings. Also, the proc:tessing .times 
alloxved were the' same fbr all four groups. > „ ' 

, ^ - • . \ 

^Dansereau, D. F. "Concentration Experiences" ^ . 
Unpublished experimental papers, ISCS, Texas ^Christian 
University, 1974. • , 

^Dansereau, D. F. "Training Assessment: Passages 
and Test" op. cit. 

^Soansereau, D. F.. , "Post Assessment. Test" op. cit. 

• . : ^ .. ° . ' ■ r ■ 
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Resultg of tha Formal Study . . . v/ 

* . * ft. 

. ^ IJKg _ analyses presented in. this section will be 
divided into four subcategorie^s : those dealing with- 
the understanding ratings, the comprehension and 
. retention me.asures , the post-training questionnaire 
, results, and the individual difference measures."* For 
convenience •'the means and sta^idard "deviations of all 
dependent measures for each of the" four groups are 
pres^ntefd' in Appendix B. / 

The Understanding Ratings . 

All subjeq-ts were required, to make approximately • " 
5 understanding ratings (on a 1-9- scale) ' per passage. 
TO provide a basis for analyain^f these ratings, the 5 
judgments were " averaged to arrive at a mean understanding- 
rating for each passage ♦ These mean passage ratings were 
' then correlated with scores on the corresponding passage 
tests for each of the four groups separately. Subsequently,' 
crude averages of the correlations relating to a. particular 
aspect of the program (that is., concentration ex°perience 
and training assessment) were calculated. These * 
correlations along with those for the "understanding" 
expferipnce are prese^ted in tfable 1. As cari be seen, "the 
correlations presented in TalSle 1 are relatively low 
(only three of the eleven are signifi<?ant at the .05 ' ; 
level). This, is somev^at surprising in Qiataprior' 
research has indicated a relatively strong relationship 
between self reports of understanding and comprehension 
test scores. However, this discrepancy is perhaps due 
to the fact that prior work has looked at understanding /- 
ratings within the same *s\ibject , not between subjects - 
as is represented in Table 1, Naturally, due to 
individual differences in use of the rating scale/ you ^ 
would expect lower correlations when they are based on 
between subject data. " Also, the groups receiving 
strategy training used their understanding ratings as a 
basis for deciding when to apply the connection technique. 
This usage probably biased the ratings to some degree and 
consequently lowered the correlations. 

These factors, in addition to the lack of observed 
^differences between the group understanding rating means, 
-negated .the use of the understanding ratings as a 
sensitive supplementary measure of comprehension; 
Consequently, no further analyses of these ratings were • 
conducted. . * 

. • ■ ^ ■ ' " : ■ 
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* , TABLE 1^ 

Crude Average Correlations Betweea Passage Scores 
and Their Associated Mean Understanding Ratings** 

Groups' "Understanding" Concentration Training 

' . Experience' Experience Assessment 
(4 passages) (3 passages) " (4 passages) 

Paraphrase ■ ^ .42* ^ .16 via 

Imagery ' .46* .17 * " ^24 

Question-Ansv/er .13 .34* .24 

Control .21 . — ' ^28 



* Indi5sates p< .05 ' 

** The entries in this table aire the*^ averaj?e pf the passage correlations;^ 

each correlation is based on 22 data points • - 
The Comprehension and Retention Measures; . - 

^ The sdoring of all of the passage tests was done 
^in a "blind" fashion (that is, experimental group 
'affiliation was not available to the scorer) using 
highly structured scoring keys. A total score, 
calculated for each subject on each test, served as. the 
basrc dependent measure. .* • t 

A two way Analysis of Variance with repeated 1 
measures on the "passage" factor was used to analyze / 
the data resulting from the ."concentration experience" < 
'groups (qu0s tion- answer / paraphrase, and imagery; th^ 
control group did not receive the concentration 
experience) served as levels of one factor, while the 
three passages read under different 'levels of dis- 
traction served as levels of the other (the means tested 
by the/ analysis ' are^presented in Table 2) . The 
results ^of the Analysis of Variance indicated that the 
effect due to the passage factor: was significant 1 
(Ff29^.0 (2,132 d.fOf p^.OOl), and that the "groups"; 
effect and the interaction effect were not (the F 1 

ratios were both slightly less than 1) . 1 

" • * j * 

The effect due to passages is riot of any real 
interest since distraction level and passage content i 
are confounded. It was included in the analysis 
primarily to determine i£ there was an interaction 

28 . " ■ ■ . . / ' 
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between groups and passages* Therefore ir no post hoc 
testing of the passage. factor, was conducted* 

• ■ . , n ■ ■ ^ 

' TABLE 2 

. Mean Concentration Passage , Test \ Scores 
;^^f or the Three Treatment Groups , 

1 Concentration Passages :hy 

Groups Low Mediiaiti High Total' 

Distraction Distraction Distraction 



Paraphrase / / 10.77 7,37 9*54 27.68 

Connection V 



0 



Imagerif 10.42- 7.29 9.21 ; .2^*92 

connection ' . ^ 

Questiotf-Answer 9.23 7*06 8*^8 '25.27 

Connection, 

" a second two way Analysis of Variance with repeated 
measures on the '^passage factor was used to analy:2e the 
data resulting f rem tha "training ^sgessmen't*" The 
four groups (gHestion-- answer # paraphrase,, iitiagery , and 
control) served as\^ the levels of on^ factor/^ while the 
four training assessment passages served as the levels^ ^ 
of the other (the ni^eans tested by the anajlysis are 
presented in Table 3). The results of tj/e A^nalysis of- 
Variance indicated' that the^^-^fect due to the passage 
factor was significant {F==60.7 (3 ,276 d/.f;), p<.0Ql) 
and that the "groups" and interaction ^ffects^were notv 
Again f the passage factor was include^ mainly f or* its 
potential contribution to an interaction- effect and was^ 
therefore not subjected to further^ analysis. ^ 
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TABLE 3 











.^Total 


■ ■■ '1 ' 


•-' 2 ■ 




4 


13.92 


11.66 


10.28, 


9.20 


^-45. 06 


13.1.5 


11.,^ 


.9.56 


9.46 


43.50, 












12v71 


11.52 


9.65 


8.79 


42.67 


,.12.45 


*9.91 




7.82 


38i94 


0 




t • ' 







Mean Training Assessment Passage Test Scores 
for the Fotir Experimental Groups - 

Training Assessment Passages* 

Groups 

Paraphrase 
Imagery 

Question-rAnswer 
Control 

» 

*^ p<.001 

A one way^Analysis of Variance was i conducted for the 
four groups on the post-training ^ss^ss^ient test scores' 
- {the means for> this analysis are- represjerited in' Table 4). . 
/The effect of groups was significant ' (E;i=3 ^ 6 (3 r 84 d* f . ) / 
p <*025) . A Tukey^s multiple comparisdn test indicated 
lEhat the control groups differed significantly from the 
imagery and paraphrase groups at the/#05 level, while' 
all other comparisons between' means were 'non-significant* 
As can be^ seen in Table 4/ the paraphrase and imagery 
groups (and to a somewhat lesser extent/ the question-^ 
answer group) had substantially higher levels of mean 
performance than did the control grou^ . (over 55% greater 
performance .in the case of the paretphyase group) . This 
finding indicates, that the strategy training program had 
a very strong positive, effect on the lojtiiger term 
retention of academic-]^ke materials. Of course , a 
"placebo effect" explanation for thi§ finding is possible, 
obut can be substantially discounted ih light Of the lack 
of significant differences in the training assessment 
Analysis of Variance. One woul4 h^ve to. aisk why a 
"placebo effect" didn't show up on these'' measures, also. 



The main reaspn for consideration of a "placebo" 
exiilanation is the lack ^of significant differenoies 

.between the three training groups across the three 
Analyses of Variance.; But , although non-significant^ 
the differences between tije mean levels of performance 
for the. three groups are* high'ly consistent , in all cases 

« paraphrase, imagery ^ question-answer (see Tables 2,3, and 
Perhaps if our dependejit measures were more sensitive/ 
these consistent differences would reach significance! 
Further support for the existence of actual training' 
related differences between these groups is provided 
by analysis of the post-training questionnaire. 

; . TABLE 4 

; Mean Post-Training Assessment Scores 
I /^^^ Four Experimental Groups 

Groups Me^ns Test Scores 



Paraphrase ^ . 2p.42 

Imagery 27.23 
Ques t ion-Answer 25.56 
^ Control 18.29 

The Post - Training Questionnaire 



! 



4 



All subjects receiving strategy training anony- 
mously completed the questionnaire exhibited in 
Apf?|ndix A (the' only identification they placed on 
th$ questionnaire was their group affili^ion: 
paraphrase, question-answer, or imagery). In order to 
facilitate the extraction of information from this . 
instrxjment , the responses to quesj^ions 4,5, 6 , 7 , 8 , 
and 14 were collapsed for each of the three groups -as 
a measure of the* general perceived value of the 
connection technique. Questions 1, 2,-3, and 13 were 
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""col lapsed to form a measure of the perce,ived utility of 
'the connection techniques during distraction . <Pihally^ 

cfSestions 9 , 10 ^ and' 11 were collapsed: to f om^ a 
measure of perceived effectiveness of the retrieval 
training. The categories of responses; for each of the 
above measures were dichotomized into positive (very 
much so and somewhat) and negative (very little and* 
not at all) responses. The nvmiber of responses in each 
of the categories for each measure are presented in 
Tables 5, S, 7.p ^ ' 

TABLE 5 

Frequencies With Which liidividuals in >Trainxng , Groups 
. Perceived the General Value of Thi&.r Connection 
• Techniques as Positive or N^ative * 



Group 


Positive 


Negative 


Paraphrase 


, 121 


29 


Im.agery 


101 


40 ~^ 


Question-Answer 


82 


67 



* * All differences of significance at the .001 level 

V 

TABLE 6 « 
. ■ " ■ . . . . , ' r 

F-requencies VJith Which" Individuals in the Trefining Groups 
Perceived' Their Concentration as 
. Positive or Negative While Using 

the Connection Techniques * 

ft • 
Group Positive Negative 

Paraphrase ■ ^ 50 ' 50 , . ) 

Imagery .27 ., 67 

Question-Answefe- »24 | 72 

^ . 32 

* All differences of significance at the .001 level 



TABLE;? 



- . ' Frequencies \tlipx Which Individuals ? 

. the Trainim Groups \ ^ ' o 

Perceived the V^ue o;f the 
'Retrieval Training as Positive or Negative 

Group Positive Negative ^ 

Paraphrase 66 9 . 

Imagery , 56 . 16 

Question-Answer * 58 16 

Pearson Chi ^Square tests for independence were run 
on Tables 5r 6 # aiid 7. Table 5/ gWWal value of the 
connection technique r was significarf^ at 
the ^.^001 16V^1 ^ ^ 23.G/2 d.h^^^^ 6 r value tff 

tJje-Gonnectiott technique mider distraction, was also 
significantly dependent at the .001 level (X^ « 15.8/ 
2 d^fp) r while Table 7# valuer <Jf the retrieval t^training, 
was not signif icarit (X^ ^ 3.2, 2 d.f .) , 

The results just discussed^^^ should be interpreted 
/with caution since the tables were not coinpose4 of 
entirely independent observations. In an]/, case , ' 
inspection of the three tables shows that |he„ para- 
phrase group felt most ppsitive about the^f^|i^^ 
technique, both generally and under distracMl^ (Tables 
5 and 6) wlxile the imagery groups was second, and the 
questipn-answer group third. Remember, this is 
'exacCly the sam^ ordering as was found for the means 
on all three sets of dependent measures (Tables 2^ 3ii^;.^ 
and 4) . * ^ ^ 

. ■ ■ ■ ■ V 

The possibility that these differences are due to 
general "yea saying-^ on the part of the 'paraphrase 
group are partially negated by the lack of differences 
in Table 7. Al^three groups apparently felt the . 
retrieval training was equally Vt^luable.^ 



The Individual Differences Measures ' ; 

% The individual difference measures fthe Delta 

, Vocabulary test, the Imagery Self Report Sc^le, and the 
Rotter's Internal-External Scale) ware administered to 
f* all sxibjects participating in the formal assessment ^ 

study. The intercorrelations between these three 
m^asxires over our ^libject populations were extremely 
low (none of the correlations were close to reaching ^ 
^ significance) . The correlations for each of these 

measures with the ^comprehension and retention dependent 

, measures are presented on a^roup^^by group basis in 
Tables 8 through 11. Of the three measures only the 
Delta Vocabulary tei^t" wast consistently related tp the 
dependent measlures kt a significanl^ level. This finding 
adds further empirical Support for the use of the Delta 
test as .an economical, but potent measure of individual 
differences in academic situations* ^ 

Examination of the correlations in Tables 8 through 
\ 11 indicates r^lat.ively little in the way of systematic 
differences between the four treatment groups. Therefore, 
further analyses of these correlations Were not undertaken 
at this time. Rather, the scores on the thiree individual 
difference Measures were used to sxibdivide the groups? 
the resulting factors were then included in a series of 
Analyses of Variance. 

Three two way Analyses of Variance were, calculated 
with the stim of the three concentration passage test 
scores serving as the dependent measure. In all three 
analyses one of the factors was -the training grpups 
(paraphrase, imagery, and question-answer) and the 
other was a hi^h-low split (11 subjects per cell) baised 
on one of the three individual, difference measures. The 
analysis with "groups" and high and low Delta as the - 
factors resulted in a significant effect of Delta 
Vocabulary grouping (F=57. 9 (1,60 d.f.), p-^^.OOl). 
However, neither the effect of "groups" (as was expected 
from previous analyses) nor the effect of the interaction 
was significant (both F ratios were slightly less than 1) . 
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As was antieipated from the-^orrelationg analysis, 
inspection of th© means presented in Tabl© 12 indicates 
that th© high Delta scorers performed substantially ' . 
better than the low Delta scorers on the "concentration 
experience" passages. 

T^LE 12 

I 

Mean Total Performance ^ 
on the Concentration- Passage Tests 
for the Three Training Groups 
and the Two Delta iTest Sub-Groups 

V Groups Delta .Test Sub-Groups* 

High .Scorers Low Scorers 

Paraphrase^ ' - 32.91 • 20.14 



Imagery . '32.41 



21,50 



Question-Answer ,30.14 18.91 

* p<.001' 

The two-way analysis with "groups" and high and ' 
.'low imagery as the factors resulted in no significant 
effects (all P ratios were slightly less than one) . 
However, the" analysis with "groups" and the Rotter 
scale division (Internal© versus Externals), as factors 
did result in a significant effect due to the Rotter 
division (F-4.i (1,60 d.f.), p<.05). Again, the other 
two effects (groups and interaction) were non-significant. 
Inspection of the means in Table 13 indicates that 
Internals outperformed the Extern^s on the "concentra- 
tion experience" passages. This result marks an 
interesting extension of the Rotter scale into a 
previously unexplored domain. 
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TABLE X3 



Mean Total Performance 
on the Concentration Passage Tests' 
. for the Three Training Groups 
ancl the Two Rotter Sub-Groups 

Groups Rotter ^S,cale Siab-Groups* 
Internals Externals 

'Paraphrase 29^.86 >23.64 

Imagery 28.82 25.23 j 

Question-Answer 25.82 23.23 
* p< .05 

Analogously, thrbe more two-way Analyses of \ 
Variance were calculated with the sum of the traxnxngX^ 
assessment passage test scores serving as th^ dependent 
measure. In .these analyses Ml four experimental 
groups (paraphrase, imagery, question-answer iand^control) 
were included as "the levels of one' factor, whxle the 
other factor wasVefined by each of the threel xndxvxdual 
•difference measures in the same way as descrx^ed^xn the 
previous paragraphs . The only significant effect 
resulting from these three analyses was that dUe to 
"^high and low Delta. Again, inspection of the ijeans an 
Table 14 indicates that high Delta scorers performed 
substantially better than low scorers. 
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.J Mean Total Performance 

on th© draining Assessment; Passage. Tests 
for the Foyir Experimental Groups and 
the Two Delta Test Sub-Groups 

Groups l>elta Test Sub-Groups* 

High Scores Low Scores * 

Paraphrase 50.6^ 34.64 

Imagery 50.09 36.72 

Question-Answer 46.82 37.45 

Control 44.45 .34.32 

Finally, three additiional two-way Analyses of 
Variance were caloulated with the post-training 
assessment score serving as the depe»dent measurev 
The factors were again experimental groups and 
individual differenee measure eub-groupings* in all 
three analyses the effect of "groups" was significant 
at or beyond the .05 level. This is not surprising in 
. light of previous analyses with the post-training 
assessment test (ses Table 4) . The only other effect 
to rekch significance was the high- low Delta division. 
The meW in Table 15 again reflect' the higher comr 
prehension and retention performance attained by high 
Delta scorers. 
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TABLE IS 

Mean Total Performance on the 
Post Training Assessment Teat , 
for the Foxir Experimental Groups 
and the 'Two Delta Suhf-Gronps' 

Groups Delta Test Sub-Groups** 

High Scores Low Scores . ' • 

Paraphrase 37.36 18.91 / 

Imagery 32.36 23.00 

Question-Ahswer . 30.27 18.64 

• • ■ ■ ■ ■ , ■ ■ ' ' ' 

Control 22.84 13.73 

** p< .001 

Discussion of the Formal Study Results 

This section of the report contains a discussion 
of the effect of training on comprehension and retention , 
an assessment of the effectiveness of the connection 
techniques, an evaluation of the identification, , 
concentration , and retrieval aspects of the program , 
and a discussion of the individual difference measures . 

The Effect of Training on Comprehension and Retention 

\ The training groups (paraphrase, imagery, and 
question-answer) did not perform significantly better 
than a "no treatment" control group on the immediate 
training assessment test, but strongly -out performed 
the control subjects on the post-training measure (in 
particular, the paraphrase group's performance was 55% 
better than that of the control group's on this delayed 
measure) . The training assessment and post-training 
assessment measures differed in two ways. The training 
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assessment measure consisted of true-false, multiple .. ' 
choice, fill in the blank, and short answer questions, 
and was administered .approximately 30 minutes after the 
reading of the four passages. On the other hand, the 
post-training measure was composed of essay type questions 
^ and was administered 5 days after the passages had 
been read/ Obviously, this confounding of the factors 
of time and question type prevents us from drawing a 
definite conclusion as to the locus of the training 
effect* Is the pattern of results due to improved 
long term retention on the part of the training groups, 
or improved retrieval capabilities when faced with 
general questions (essay-type) , or a combination of 
both? Clearly another experiment is necessary to 
separate out these possibilities. Type of test questions 
and delay of testing need to be counterbalanced in 
order to determine which capability or combination of 
capabilities iAbein^itiproved by training. 

Of course, we cannot overlook the possibility that 
none of the above explanations apply and that the 
strongly significant differences on the pos t- training 
ineasure are due to a ;'g>lacebo" effect. This explanation 
is somewhat compelling in light of the fact that 
there were no significant differences between the 
three treatment groups on any of the measures taken. ^ 
However, there are a number of factors that negate the - 
possibility of such a ^'placebo" effect. First, why ° 
wasn't there a "placebo" effect on the training 
assessment test? Why would it occur only on the post- 
training measure.' Second, although there were no 
significant differences between the three training 
groups, there were strong consistent diffBrerlcds Off 
both of the training assessment measvures as well as 
the concentration experience measure. The paraphrase 
• group consistently produced the highest level of 
performance, the imagery group second, and the question- 
answer third. Further, this pattern of differences was 
dramatically supported by post-training questionnaire 
results which indicated the paraphrase subjects valued 
their technique most .highly, the imagery second, .arid 
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the question-answer third. This set of circ\amstances ' 
would perhaps " imply that training grpup differences 
would appear if the sensitivity of ppr dependent 
measures were increased; If this situation did occur, 
as it seems it would, the "placebo" explanation would, 
be rendered impotent. : 

One final comment with regard to the "placebo" 
* effect is in order. It should be noted that wi-th 
respect to training assessment studies the "placebo" 
possibility becomes little more than 'a. technicaj. 
, objection. It is virtually impossible' sto arrive at a 
"placebo" control group in these circmstances . About 
the only possibility is to give a group^ training on 
techniques that the experimenters a.priorily consider 
to be ineffective or counterproductive. Any such 
techniques would certainly not have face validi-ty 
for the students and would, consequently, not provide 
a motivational boost comparable to that,;provided by 
face valid approaches. There, fore, even employing 
such a procedure would not adequately control for 
"placebo" effects. . 

Finally, if training does improve performance it 
probably should not matter if a component of that 
improvement is due to "placebo-like"- causes. Improve- . 
ment in academic achievement is difficult enough to 
come by without quibbling .over its basis. 

In suiranary, the training program, let^ds to substan- 
tial improvements in performance on a long term measure 
of comprehension and retention. Furthe:^, attempts to 
attribute this improvement to "placebo" effec^ts can be 
substantially discounted. It= can be concluded, there- 
fore, that the present ttaining program has proven to 
be effective and that prospects for impleinentation 
should be considered. ■ 

Assessment of the Effectiveness of the Connection 
Techniques ' 

The first question to be dealt with in tliis 
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subsection is why were the performance differences 
between training and control subjects not greater, 
especially on the training assessment test (Table 3) . 
Obviously, the degree of difference is directly related 
to the sensitivity of the dependent measures. Additional 
measures should be developed for more accurate 
assessment. 

\ A number of potential deficiencies in the training 
program may have limited the range of -treatnTent-control 

differences. These potential deficiencies were 
identified- primarily through analysis of the post-. .. . - 
training interviews. . -c' 

1. A number of subjects reported they felt that 
the connection technique they were taught was incom- 
patible with their normal ihodes of information 
processing. This perceived incompatibility, which 
apparently was most pronounced in the imagery group, 
seemed to make acquisition and utilization of the 
techniques, very difficult for some subjects. In 
future studies subjects should probably be given 
exposure to all of the connection techniques and then 
be allowed to choose the one .that they feel most 
comfortable with for further training. Besides 
increasing the compatibility aspect, this approach^ 
would probably enhance motivation via a reduction in 
cognitive dissonance . Perhaps " an even more fruitful > 
extension of this approach would consist of -training 
subjects on all of the connection technique^ to 
criterion and then allowing them to employ the techniques 
at their discretion. Since the fechniques may be 
differentially applicable ^o different types of material 
(for example, the imagery technique may be particularly 
useful with concrete materials) • and since alternation 
of the. techniques may allow for use of both the visual 
and verbal memory systems, it seems reasonable to 
'furtheaf train students to intermittently shift techniques 
based on Content and memory conditions. 
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2. In addition to raising questions about incom- 
patibility,, tAe responses to the questionnaire indicated 
that a nuiii>er of students felt that they, had not 
learned their techniques to a sufficient degree. They 
apparently felt that the application of the techniques 
was not automatic enough, and thu? /required too much 
conscious effort and too much time. This criticism can 
probably be eliminated by extending the training over 
longer ' periods . 

3. A corollary to the above criticism is the 
notion that the training was too intensive. The pace 
of training was extremely rapid., and the techniques 
required. a great deal of overt responding. This 
situation led to frustration and fatigue on the part of 
many subjects and apparently, at least in some cases, 
this frustration and fatigue carried over to the 
testing sessions. Again, extending the training over 
longer periods would presumably r^uce the intensity, 
and thus, eliminate this problem. 

4. Subfjects way have been required to utilize 
thdir techniques too frequently (that is, over segments 
of material that were not sufficiently large) for 
maximum efficiency. If the segments of material are 
too small the siobject may be spending an inordinate 
amount of time forming connections to relatively 
unimportant aspects of the infoonnation. A study 
which varies the amount of material covered before - 
technique application would provide infotmation on 

the optimal frequency of connection formation. 

5. Finally, the techniques themselvis may need to 
be refined in order to enhance treatment-control differ- 
ences'. In the next few paragraphs we will more fully, 
explore this notion. 

The paraphrase technique is probably most 
compatible with students' norma r modes of processing. 
Its relative success may in fact be due largely to 
this compatibility. In the'^present training program 



paraphrase was defined very loosely, both via instruc- 
tion and feedback. An acceptable paraphrase could 
range from a iSimple re-stating of the presented 
material in different .words to a total re-organization 
and integration of the material. We had hoped that 
actual subject behavior would tend toward the latter 
end of this continuum. However, this did not prove to 
be the case. . In the future the paraphrase technique 
requirements should be harrowed and explicit training* 
on re-organization and integration with prior knowle^e. 
should be provided. , ^ 

The question-answer technique had^much in Common 
with th^ paraphrase technique , in fact the answers 
to the questions provided as feedback during- training 
were identical to the paraphrases that were used as 
feedback. As we conceived of them, the only difference 
between 'the .two techniqiaes was that in us§ing the 
question-answer approach, a general orienting question 
was ^ asked before a paraphrase (answer) was constructed. 
Performance on the dependent measures indicated that 
the question-* answer technique was consistently the 
least successful of the three. Therefore, it appears 
that the asking of an orienting question prior to 
paraphrasing does not aid comprehension and retentipn 
and probably exerts a negative influence on performance. 

As mentioned earlier, many' pf the students receiving 
imagery connection training felt that this approach was 
incompatible with their noirmal ways of dealing with 
information. In spite df this, the performance of the 
imagery; group was consistently better than that of the 
questioh-^answer group ^nd almost as good as that of the 
paraphrase group. In fact it appears from Table 15 that 
fox persons scoring poorly on the Delta Vocabulary*, test 
the imagery technique may be even more effective than 
the paraphrase strategy. These results combined with 
highly positive attitudinal responses from some of the 

imagery subjeats are^very encouraging. Since visual 
imagery may not be readily available in most, students • 
repertoires, a greater amount of connection training 
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supplemented by some basic imagery exercises is 
probably required before this technique can, reach its 
full potential. Alspr allowing students to select . 
their own technique would eliminate some of the - problems 
associated with forcing indimduals with low imagery 
ability -and/or preference into ysing this technique* ^ 

An Evaluation of the Identification ^ Concentration » 
and Retrieval Aspects of the Programi 

^The tanderstanding rating which served asip an iden- 
tification process and supplementa'ry dependent measure 
in the formal study did not appear to be very succe^ful 
in either role. Refinement and amplification of this 
approach will be necessary in future experimentation. 

The concentration experience did not lead to better 
perfoinnance by the training groups on the fourth 
training assessment passage (this passage was read under 
a moderate level of distraction). Thi:? lack of an 
effect is far from co3:iclusive evidence that the con- 
centration experience failed to aid overall performance/ 
but.it at least d9es lead to the conclusion that this 
"experience" should be subjected to a very severe 
evaluation in future studies. Students* reactions to 
the experience were mixed', as were perhaps the benefits 
received. In light of some of their comments, it might 
be very useful to incorporate meditation or relaxation 
training into the concentration experience in order to 
make coping with external and internal distractions less 
problematic. ^ . 

Students' reactions to the retrieval trajLning 
aspect of the program were extremely favorable. 
Unfortmately a direct test of its effectiveness was 
not possible within the constraints bf this study. In 
future w<^rk the retrieval training should be^ tested 
separately, but. even if its effectiveness cannot be 
directly demonstrated it should perhaps be retained for 
its subjective value to participating students. 
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The ' individual Difference Measures 

The iinaigery .sel^ report questionnaire ^as virtually 
- unrelated to any of the other dependent or individual 
difference measures. Factors created -by dividing 
subjects oh the basis of this questionnaire were non- 
significant across all analyse^. Within the- context of " 
the formal study this measure .app^eared to have no 
utility whatsoever. This of course does not mean that 
imagery ability fitself is not- of importance,. In fact, 
a factor analysis of a variety of imagery measures - 
conducted by DiVesta, Ingersoll, & Sunshine (19-71) 
showed that.siabjective reports of imagery ability 
were not very highly related to objective measures of 
this same ability. In the future, attempts sliould be" 
made to develop a short, objective measure of imagery 

capabilities aijd preference for use in 'modilied 
versions of the training program. v ' 

^ - •. , 

^ AS would be "expected from previous studies (for 

example, Oan'S-^eau, and others, 1974,) the D^t a 
Vocabulary 'tes't proved- to be strongly predictive of 
performance on a,ll the dependent measures. Because 
it tajces only ten minutes to administer, the authors 
strongly large its adoption as a supplement to presently 
existing diagnostic and prediction systems. 

The final individual difference measure used in 
the study was Rotter's Internal -External scale (Rotter, 

1966) . The concept underlying this scale refers to the 
degree of control the parson judges that he has over 
his environment. The perspri at the "internal" end of 
the continuum perceives outcomes to be a consequence 

of his own actions. 'The person at the " external " pole 
believes that Outcomes are due to fate, luck, and 
powerful others, and therefore, are beyond hi,s personal 
control. Prior work with this scale has shown that in- 
ternals, as compared with externals, more actively seek 
infoirmation relevant to problem solving (Davis & Phares , 

1967) , tend to. retain more information when this ^ 
information is relevant to personal goals (Seeman, 1963), 



and tend to better utilise information' that has been 
equivalent ly acquired and retained by internals and . 
• externals (Shares ^ 1969)*^^ , * 

The findirigs. of /the present study indicate that 
internals perform significantly better in comprehending 
and retaining information presented \mder ^is$:ractibn, 
but'^do not differ from externals when similar infor- 
mation is presented without distraction, it appears 
that internals , although not superior in "normal" 
comprehension and retention ability, are st^)St^ntially 
better able to cdpe 'With distractions • This' finding 
dramatically extends the growing body of iitearature 
oriented around the Internal-Extefnal scale l.nto a ' 
new domain^ and clearly deserves replication vinder 
more direct experimental manipulations* If a 
replication is successful^ then effort should be 
directed toward assessing the utility of this easily 
administered scale as a predictor of success in jobs 
which require information processing within distracting 
environments. V ' . 

GENER?^ DISCUSSION^ CONCfiUSIONS AND RECOMMENQATION 

Prior educational research has been directed 
almost exclusively at the development and assessment 
of potentially effective teaching manipulations. We 
have argued that this exclusive emphasis on teaching 
often may lead to inef f ecti\3^e instructional manipula- 
tions , snay force students to develop inefficient and 
non-transferable learning strategies^ may limit a 
student's cognitive awareness, and may, consequently, 
extract a large emotional toll from the student. , On 
the basis of these arguments, it has been recommended 
that at least some of the educational research effort 
be redirected toward the development, training and 
assessment of effective learning strategy skills. The 
present research project was undertaken to provide a 
step in this direction. 
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This project has involved three basic steps: the 
identification of potentially effective and trainable 
r learning strategies # the devalppment of mathods for 
teaching these strategies to students, and the asBese- 
meat of the^ effectiveness of the strategies and 
training in the- context bf academic-like tasks. 

The identification of effective strategies has 
been accomplished by using informat^ion gathered from 
.a review of the educational and psychological research 
literature dealing with strategies, and from an 
analysis of responses to the specially developed 
Learning Strategy Inventory* The results of research 
with the Inventory indicated that students could be 
prof itably .trained on four aspects of the learning 
process: the identification qf important, unfamiliar, 
and* difficult material, the application of techniques 
for the comprehension and retention- of this identified 
material, the efficient retrievi^JI Of this information 
under appropriate circtamstances , and the effective 

coping with internal and external distraptions while 
these other processes are being employed. In addition 
the Inventory findings suggest that if properly 
modified the Learning Strategy^ Inventory could more 
generally serve as a diagnostic and predictive device 
in academic setti:figs . V 

After the four areas of needed improvement were 
identified, specific strategies relating to each^of 
these' aspects were extrapolated from the educational 
and^ psychological literature. The process of applying 
techniques for enhanced comprehension and; retention 
was believed to be most critical, and consequently, 
three alternative comprehension and retention tech- 
niques or strategies were extrapolated (paraphrasing, ^ 
question-answering, and the use of visual imagery^ a 

Methods ot i^raining the strategies relarted to the four 
aspects of the learning pfocess were developed and 
combined in an integrated, prototypical training 
program. 
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in thQ ^©ntQxt ©f a pilot ofeii%^ Three groups- ©f ^ 
stm<aQnto .were g iv^n .the otratagy traijiitig program; tiio • " 
only dif ferQuao bQtwQpn tMeso gr©mpo wao in :bhe typo ©f . 
•a©mprehenGi©n an<a rGtei)ti©n tGehnigniG witli* which they 
WQr©. proviaQd' (paraphrasG/ g^^GGt^on-anower, ©r imagGry) . 
h fourth group Sid .n©t rooeivQ training., • hut wao aokod 
•t© rGopond' t© the fie^Gndont 'UGasisres* On th© baEJis ©f 
the^rGSults ©f 'this study /'the 'training progroil wao 
ext©nsivGly modified and straamlinGd, 

J- - This modified program w^ than testGd in a formal 
assGSsment studv?^ w^hich utilised tho four subject 
groupings described aarliar. Individual diffGrencG 
measures were also' inalud©d in this 'study in ordGr to 
assess differential reactions to training. The results 
of this study indicated that the training p3e©gr^ 
dramatically improved long term retention of aqademic-- - 
like material. On one dependent measure # the training 
groups performed at a level that was appro:cimately 
55% higher than that of the control group. Consistent 
differences between the three Jbraining groups indicated 
that the paraphrase and imagery techniques should under- 
go further refinement and testing, while the questions- 
answer technique should be dropped from future consi-- 
deration. Important supplementary findings arose 
from analyses of two of the individual difference 
measures: the Delta Vocabulary teat and Rotter's 
Internals-External scale. The Delta test proveci to be 

an excellent predictor of performance on -the academic- 
like' dependent measures and should be incorporated 
intt> academic achievement prediction systems. The 
Rotter scale proved to be extremely predictive of 
performance on academic tasks involving external 
distraction and consequently / should be used as a f 
selection device for jobs requiring information 
processing in distracting settings . 

n 

In summary / this project has proven to be veVy 
successful, an effective strategy training program has 
been created, modified and assessed. 
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Wg faol that tlixB present training program is BufSi^ 
aientlf ■ of f eatiVQ tq warrant iwefiiate implementation r 
towever^ on the basis ©f ow^eKp^rienaes during thej • • 
aseeBSinent phase ©f • tiiis pr©j' eot we 'have developed [ 
the following set ©f reaoxwendations for improving [ 
the quality ©f training. -j 

X. The training experienaOe should be extended 
over a longer time periad in order t© ^enhance the 
aaguisition ©f the speaif i© teahniquee and to reduce 
the frustration and fatigue associated with intensive 
exposure to the program.- • . 

, 2. 5?he frequency with which the connection 
techniques a]?a applied should be manipulaterd in order 
to arrive at an optiml frequency for an individual 
or set of individuals. . 

» 

3. The paraphrase technique can be improved by 
training the student to reorganize the target material , 
and, where possible ^ to integrate this material with 
his prior knowledge* 

4. The stii^dent should be trained on both the 
paraphrase arid "^imagery connection techniques and then 
trained to .inte;^mittently ^hift techniques depending 

* on content ,and memory conditions • 

5.. Relaxation and/or. meditation training should 
employed to enhance the concentration experience. 

6. The retrieval training phase of the program 
was not tested but was extremely well received by the 
stuldents. This pha^e warrants amplification and 
assessment. . ' 

In addition to the above recommendations regarding 
training, it is also suggested that the efficiency of 
using the Rotter scale as a predictor of success in ; 
"tasks requiring information processing under distraction 
bd further explored. - f 
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LEARNING STRATEGIES TRAINING; 
POST^QUESTIONNAIRE . 



d6 not put your name ^on this document. 
Please circle vrtilch qf tfte following* 
connection techniques you were given: 

imagery * 

question--answer 

paraplirase 
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(1) Did you find the first tape presented during 
concentration trainingr distracting? - 
(a) very jnuch so"" 
, (b) somewhat . / • 

* . (c) very little . / 

(d) not at all 

. Comments (Would you please include , What you can 
remember of this tapeT T ~ ^ 



(2) Did you find the second tape presented during 
concentration training distracting? 
, (a) very much so 

(b) somewhat 

(c) very little 

„ (d) not at all ^ - • ^ . 

Comments (Would you plgase include what you can 
remember of this tape ) ; ' ~ 
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(3) Did you find the third tape presented during 
concentration training distracting? 

(a) very mubh so 

(b) somewhat ^ 

(c) very little 

(d) not at all 

Comments (Wdulg you pleaise include What you can 
remember of thxs talpe ) : 



(4) Did you use the connections formed by your 

technique in attempting to remember information 
necessary to answer the test questicms? 
(a) very much so 
somewhat . \ 

(c) very little 

(d) nqt at .all 

Comments : 
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Do you think the connection technique' was useful 
to you i^ the testincf sessions? . 



(a) very much so 

(b) somewhat 

(c) very little 

(d) jiot at , all 

■ i 
Comments ; ^ 



Do you think that ybia will use your connection 

tpechnxque in studying ^for courses: 

(a) very much so " 

(b) somewhat 

(c) very 'little 

(d) not at all 

Comments : 
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(7) Do you' feel that you became better at using the 
technique as you praclfised it mote: 
(a) very much so ^ 
(to) somewhat 
fc) very little 

(a) not at all \ . ^' 



Coiiiinents : 



C8) Do you think other students would benefit from 

using youi: connection technique: 

(a) very much so 

■(b) somewhat 

. (c) very little 

(d) not at all , ' n ^ 

Comments: ' • 



> 
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• (9) / Did you laarn anything useful from the retrieval 
training sesaion?^. 

(a) vixY much 

(b) some 

(c) very little 

(d) nothing at all \ 

. '^^ ■ ^ V - ■ ■ ■ " 

Comments : ' 



(10) Did you use the techniques presented , during 

retrieval training in the testing sessions? 

(a) very much so . 

• „ (b) somewhat ^ 

(c) very little 

(d) not at all • ' 

Comments: 



4 
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(11) Will you use the retrieval techniques in future 



courses? 

(a) -very muoh so 

(b) somewhat 

' (c) very little 
(d) not at all 

€oinments ; 



(12) Did^the concentration training help you to 
increase your ability to concentrate? 

(a) very much so 

(b) somewhat 

(c) vejr^j little 

(d) not at all 




( 
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(13) In aomparxe©n to straight" raaaing, you feel 
better able to adncantratij whan you were uo'ing 
your connacJtion teahnigua? 

(a) vary muoh $o 

(b) somewhat 

(c) very little - ^ ^ 

• . (d) not at all 

* ■ . , . ^ 

- • Comments: . ' 



(14) Do you think studying will be more enjoyable 
. when you are using your connection technique? 

(a) , very much so 

(b) somewhat 

(c) very* little 

(d) not at all . 

Comments: . 
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(15) Bo you f ©al you nea^ further practice w:j*h your 
connection technique? * ^ - . 

(a) a large ^ount 

(b) some 

(c) very little 

(d) none • , 

Coroments : (If appropriate please indicate which 
kind of practice would be helpful) • 



(16) Which tape played during concentration training 
was the most distracting 

. - (a) 1 (Behavioral Objectives) 
, (b) 2 (Beyond the Horizon) 

, ' ' (c) 3 (Marat de Sade) 

> <^ ' • 



,(17) Which tape played\ during concentration training 
was the least disl:racting 

(a) 1 (Behavioral Objectives) 
r - - (b) 2 (Beyond the Horizon) 

(c) 3 (Marat de Sade) 
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Appendix B 
Measures and Standard Deviations - 
onfall Depe^ndent Measures for all 
Pour Groups 







• 




1 

' ' - jt ' 
•* 


* 




* 

^ Jjtta3e;cy Connection Group: 
Perf^xmance on the Dependent 








• • • ^ 

and Ijidiv'idual Difference Measures 








Items 


Mean 


Standard 
Deviation 














' 1. 


"Understanding Rating" Passage 
•* 


9.87 


. 3.33 


y, , 


2. 


Mean Understanding Rating* for 


6.23. 


1.38 


"t 




(The above exercises, were given 
t:o B.X.L groups pxrxor xo bxramxng; 










Concentration Experience 

*. . . ■ r ■ 








3. 


Low Distraction Passage Score 


10.42 


2.85 




4. 


Mean Understanding Rating for 
the Above Passage Cl-9) 


6.06 


1.00 




5. 


Mediim Distraction Passage . 
Sce^e (Concentration, 15 Items) 


7.29 


3.27. 




6. 


Mean Under standin^Rating for. 
the Above Passaige gL-9 ) 


5.73 


1.4Q 




7. 


High Distraction Passage 

Score CConcentr ation , 15 Items \ 


9.21 


3.24 




8. 


Mean Understanding Rating for 
the IVbove Passage Cl«g i . 


5,81 

1 


1.36 






* 


• 
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Imagery Connection Group (continued) 



^ Iteraa 


Mean 


Deviation 










a. 


\ 

1st Tra^l^incr Assessment 
xrciDSci^e ^ pcore v^u xueiQSj. 


13,15 


'2.51 


10, 


Mean Understanding Rating 
xor xsxB /looye )r as sage ul*^9jL 


5,43 


1.25 


11. 


2nd Training Assessment 
irassage ocore t^u x^ems ^ 


11.33 


3. .60 


12. 


Mean Understanding Rating 
for the Above Passage (1^9 \ 


5.36 


1.40 


13. 


3rd Training Assessment 
Passage Score (20 Items J 


. 9.56 


3.04 


14. 


Mean Understanding Rating 

xor Tine Aoove Fas sage / » 


5.59 


1J34 


15. 


4th Training Assessment 
iTd&jSGi^e vinoaeraue uxs^ract^xons/ 
Score (20 Items) 


9.46. 


2.48 


16. 


Mean Understanding Rating 
for the Above Passage (l-*9); 








PoMt Trainina Assessment 






17. 


Post Assessment Test Score 
(Essay Format) 


27.23 


9.11 


Individual Difference Measures 






18. 


Imagery Scale 


73.38 


8y52 


19. 


Delta Vocabulary Test 


31.29 


7.«2 


20. 


Rotter ^s Inteimal^External 
Scale 


11.88 


4.24 
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Queatlon-^Jtoswer Connection G;roup: 
Performance on the Dependent 
and mdivid-ua.! Difference Measures 



Items 


Mecin 


Standard^"**^ 
Deviation 




Understanding Rating Experience' 






i. 


"Understanding Rating" Passage 
Score C15 Items I 


10.08 


3.19 


2. 


Mean Understanding Rating for 
the" Above Passage Cl-9 \ 

CThe above Zeroises were given 
to all groups prior to training) 


6.45 . 


1.31 




Concentration EJxDerience 




b 




Low Distraction Passage Score 
CCohcentration r 15 Items) 




3.01 


4. 


Mean Understanding Rating for 
the Above Passage (l-*9) 


5.36 


1.37 


5. 


Mediiim Distraction Passage 
Score (Concentration, 15 Items) 


7.06 


2.96 


'6. 


Mean Understanding Rating for 
the Above Passage Cl**9) 




1.89 


7. 


High Distraction Passage 

Score tConcentration , 15 Items i 


8.98 


. 3.52 


8. 


Mean Understanding Rating for 
the Above Passage (1-9 y 


5.51 


1.77 
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Question-^swer Connection Group (continued) 





^ec3in 


Standard . 
Deviation 










d. 


1st Trs^inln!3 As^essso^jat 
Passage Seor© (20 Items J. 


12,71 


2.85 


la. 


M@an Understandina Batina 
for the iV]5ova Passage (1-91 

V 

2n^ Training \Zkssessinent 
Passage Scpre (20 Iteinsl • 




.947 


n. 


11.52 


3.82 


12. 


Mean Understandinf^ Rating 
for th.e Above Passacr^ ri— 9V 


5,30 


1.48 


13. 


3rd Training Assessment 
Passage Score (20 Items) 


9.65" 


3.20 

• 


14. 


Mean Understanding Rating 
for the Above Passage (1-9)// 


;,5.76 


1.25 


15. 

s 


4th Training Assessment 
Passage (Moderate Distractions V 
Score (20 Items) 


8.79. . 


2.84. 


16. 


Mean Understanding Rating 
for the Above Passage (1^9) 


4.351 


1.94 




£S£t Training Assessment 






17. 


Post Assessment Test Score 
(Essay Format) ' 

^ ^ L_ . 


25.56 


9.97 

- 


Individual Difference Measures 






18. 


Imagery Scale 


69.38 


13,53" 


19. 


^ Delta Vocabulary Test 


29.58 


7.51 ' 


20. 


Rotter's Intemal-^Extarnal 
Scale ^ 


12.04 


4.17 
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Paraphrase Connection Group: * 
perf ©imance on the Dependent 
and Individual Difference Meastapes 



'.I I. f 1 1 1 ^ M 1 , 


Mean 


^Standard 
uevi anxon 




Understanding Rating' Eicperlence 








I. 


"TJnderstajtiding Rating" Passage 
Score (15 Items i 


9. 


96 


3.36 


2. 


Mean Understanding Rating for 
the Above Passage 

CThe abpve exercises were given 
to all groups prior to training). . 


5. 


90 


1.24 

• 




Concentration Experience 






• 


3. 


Iibv/ Distrac-yr©xr"Passage Score 
(Concentration , 15 Items) 


10. 


77 


2.97 


4. 


Mean Understanding Rating for 
the Above Passage (1--9) 


5. 


71 


1.49 ' 


5- 


Medium Distraction Passage 
Score (Concentration, 15 Items) 


7. 


37 


2.86 


6. 


Mean Unde^r standing Rating 'for 
the Above Passage (1-9) 


5* 


57 


1.44 


7. 


High Distraction Passage. 
Score (Concentration r 15 Items) 


9. 


54 . 


V 41 


8. 


Mean Understanding Rating fpr 
the Above Passage (1^9) 


5. 


80 


1.45 



/ 
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Paraphrase Connection Group (continued) 



N 




J^ean 


Standard 
Deviation 




• Tr.ainina Assessment. 






f 


1st Trainincf Assessioent 
Passage Score C20 Xtems). 


13.92 


2.98 


10. 


Mean Understanding Rating 
for the Above Pas&age (1-9 I 


, 5.75 


1.37 


11, 


2nd Training Assessment 
Passage Score (20 Itemsl 


11.66 


3.93 


12. 


Mean Understanding Rating ° 
for the Above Passage Cl~9l 


5.39 . 

i. 


1.48 


13. 


3rd Training Assessment 
Passage Scoye i20 items i t 


10.28 


3.62 


14.. 


Mean Understanding Rating 
for the Above Pasifeage (1-9) 


, 5.46 


1.19 




4th Training Assessment 
Passage (Moderate Distractions) 
Score (20 Items) 


9w20 


3.50 


16. 


Mean Understanding Rating 
for the Above Pas sage (1-9 ) 


5.04 


1.62 




Post Trainina Assessment 


a 




17. 


Post Assessment Test Score 
(Essay Format) 


28.42 


14.61 


Individual Difference Measures 






18, 


•p 

ImageiTf Scale 


69.24 


11.25 


19. 


Delta Vocabulary Test 


30.28 


7.29 


20. 


Rotter ^s Internal-External 
Scale 


11.44 


3.^6 
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^ qontjrol Gjroup; ' 

peiTi^ormance on the Depefxdent 
ana Individual Difference Measure? 



Itqans 

*• 


Mean 


Standard 
Deviation 




Understanding Rating Experience 






x« 


Score (15 Itemsi 


8*96 


' 2.79 




the Above Passage (1-91 

to all groups pat^or to training) 


6,36 ' 


1.42 










3. 


^Iiow Distraction Passage Score 
vv^oncen ujL a uxoxi / xu«iii» / 




- * 


4. 


Mean Understanding Rating for 

the Above Passage (1-9) * ^ 






5. 


" " ■ ' /, 

Medium Distractidn Passage / 
Score (Concentration, 15 Items) 






6. 


r 

Mean Understanding Rating for 
the Above Passage (1-9) 






7. 


High Distraction Passage 

Score (Concentration, 15 Items i 






8. 


Mean Understandin^f Rating for 
the Above Passage (X^9l 
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Control Group (continued) 



Iteaus 


Mean 


Standard 
Deviation 




Training Assessjnent 






9. 


1st" Train-ing . Assessinarit 
Passage Scdre (20 Itein^i 


• 12.45 


3 58 


10. 


Mean Understanding JR^ting 
for the Above Pa^ssage Cl-^9l 


5,59 


1 6fi 


11, 


2nd Training Assessment 
Passage Score (20 Items i ^ ^ 


9.91 


A ^0 


12. 


Mean Understanding Rating 
for the Above Passage (1^9) 


4;. 62 


1 31 


13. 


3rd Training Assessnlent 
Passage Score (20 Items) 


8.76 


3.29 


14. 


Mean Understanding Rating 
for the Above Passage Cl-9) 


4.97 


1.28 


15. 


4th Training Assessment 
Passage (Moderate Distractions) 
Score (20 /Items) 


7 9? 




16. 


Mean Understanding Rating 
for the Above Passage (1^9) 


3.65 


1.34 




Post Trainina Assessment 






17. 


*Post Assessment Test 'Score 
(Essay Format) 


18.29 




Individual Difference Measures * 






18. 


Imagery Scale 


72.61 


8.15 


19. 


Delta Vocabulary Test 

it 


°28.70 


7,62 


2Q. 


Rotter *s Internal-External 
Scale 


12.13 


3.27 


P 


■ 
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